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could concentrate on this subject, they would do 
industry a real service, for nearly all industrial opera¬ 
tions such as punching, shearing, forging, milling, 
spinning, and, of course, the turning of metals, are 
plastic flow phenomena. 

During experiments I carried out with heavy lathes 
in 1908 for the purpose of finding the most economical 
high-speed steel to use, I encountered some chips 
which were not only straight but actually presented 
concavity to the tool face, and I have one of these 
chips now. They were produced at very high speed 
on steel, and are mentioned in the discussion of a 
paper read before the Siemens’ Stafford Engineering 
Society in 1908 (Proc., vol. 1, p. 93), on “ The Plastic 
Deformation of Solids.” 

Brewster’s beautiful photo - elastic method and 
Professor Coker’s important applications of it en¬ 
able the stresses during elastic strain of the tool and 
material in the region A to be computed, but Taylor, 
in the work cited, has shown how a tool should be 
forged and supported on the saddle to give it maxi¬ 
mum life and maximum strength. 

Unfortunately for engineering industry in this 
country, nearly all lathes are built with the vertical 
space between the upper surface of the tool rest and 
the line of centres far too small to enable Taylor’s 
important conclusions to be put into practice. 

Alan Pollard. 

Imperial College of Science, and Technology, 
November 29. 


I gather from Mr. H. S. Rowell’s letter published 
in Nature for December 9 that, while interested in 
the subject of the flow of metals in shavings, he is not 
altogether familiar with the work that has already 
been done on the subject. In a comprehensive 
“ Memoire sur le rabotage des metaux ” (which can¬ 
not be so well known as I have hitherto believed) 
published more than forty years ago, M. H. Tresca 
investigated the question of the curling of shavings, 
both experimentally and mathematically, the actual 
flow of the metal (expressed by a coefficient de 
reduction) being especially selected for study under 
very varied conditions. The following quotation 
indicates only part of the scope of the work : “ Ces 
phenomdnes sont aussi ceux dans lesquels, pour la 
premiere fois, les metaux les plus durs, tels que 
l’acier, le fer, se comportent en realite comme le 
plomb, comme le savon, comme le cire, nous dirions 
presque comme les liquides, tant est complet le 
rapprochement que l’on doit faire entre les rides de 
nos differents copeaux et de veritables vagues de 
metal.” 

The memoir is published as one of the “ Memoires 
presentes par divers savants a l’Academie des 
Sciences de 1 ’Institut de France,” tome xxvii., 1883. 
Those familiar already with the beauty of the results 
obtained will pardon this effort to direct the atten¬ 
tion of others to the work. 

E. N. da C. Andrade. 

Artillery College, Woolwich, 

December 11. 


The Secondary Spectrum of Hydrogen. 

Since the negatively charged hydrogen atom is 
known to exist, from work on positive rays, it seemed 
likely that Silberstein’s particular, solution of the 
three-body problem, applied by him to the case of 
neutral helium (Astrophys. Jour., September 1922) 
should also be applicable in this case. Consequently 
the formula used by him was modified so as to apply 
to hydrogen (charge E instead of 2E, and hence N 
instead of 4N), and also a small but important correc- 
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tion was made to the value of N so as to take account 
of the fact that with two electrons instead of one, 
the correction to the mass of the electron for the 
finite mass of the nucleus is no longer the same. 

It was assumed as a first approximation that the 
electrons would be arranged antipodally, and conse¬ 
quently the forces would be again central. So 
Curtis’s value of N for hydrogen was corrected so 
as to apply to a nucleus of infinite mass : 



Frequencies were then calculated from the formula 
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These frequencies were then sought for in the 
secondary spectrum of hydrogen ; it is known that 
negatively charged atoms are to be found in hydrogen 
at fairly high pressures with intensity quite com¬ 
parable with that of the positively charged atom 
(“ Rays of Positive Electricity,” p. 39). As a result 
it was found that 47 lines in the secondary spectrum 
agreed with the calculated values -within an absolute 
error of one unit of frequency, taking integral values 
of n 2 and from 1 up to 10, and values of m 2 from 
1 to 15, while n 1 was taken as 2 and 3. 

This means that the frequencies can be looked on 
as a kind of “ summation tone,” being the sums of a 
Balmer or a Paschen frequency and a frequency in 
the infra-red. 

It was also found that in several cases a physical 
similarity of behaviour was common to "series” 
of the lines grouped according to the m’s and n’s 
concerned, though this was not exclusively true. 
As a standard of reference for the observed frequencies 
the values obtained by Merton and Barratt (Phi). 
Trans. A, 1922, pp. 388-400) were employed. 

As typical may be given the following :— 


Formula, 

Calculated. 

Observed. 

Error & v . 

Character. 

3[9 

2'6 

16934-9 

16934-51 

+0-39 

2++CD 

3 -io 

2*6 

17192-3 

17192-14 

+0-16 

6++CD+ +HP+He 

3^12 

2-6 

17527-6 

I7527-47 

+ 0-13 

3++CD + HP + -f-He 

3-13 

2-6 

17638-8 

17639-89 

-*■ 1 09 

o++CD -f+He 

6-6 

3-3 

18289-8 

18288-26 

+0-54 

0 

6-8 

3‘3 

19623-4 

19622*74 

+o-66 

o+He 

6* 10 

3’3 

20240-7 

20240-71 

— O-OI 

3 +LP 


In the foregoing table, the figures in the last 
column refer to intensity and the symbols to the 
physical properties of the lines as given by Merton 
and Barratt ( loc. cit.). 

It is hoped to complete these and similar calcula¬ 
tions shortly and also to investigate the conditions 
under which these lines should be enhanced. 

A. C. Menzies. 

Physics Laboratory, The University, Leeds, 
December 8. 


Science and the Empire. 

The admirable sentiments expressed in the leading 
article in Nature of December 16 will undoubtedly 
be re-echoed by every scientific worker in the country. 
In stating, however,'that the British Science Guild is 
the only organisation which exists to undertake the 
propaganda work “ for the extension of an under¬ 
standing of the influence of scientific research and its 
results,” the very effective propaganda which is being 
carried out by scientific workers themselves under the 
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aegis of the National Union of Scientific Workers is 
overlooked. 

Of this body you say “ it is a Trade Union affiliated, 
we believe, to the Labour Party, and it exists to 
secure suitable conditions of work and payment for 
its members rather than for the extension of natural 
knowledge.” In that statement truth and error are 
intermingled. The National Union of Scientific 
Workers is a registered Trade Union ; it registered 
as such when industrial and Civil Service joint councils 
on the Whitley plan were being set up and when it 
was announced that none but members of Trade 
Unions would be given representation on those bodies. 
The Employers’ Federations registered as Trade 
Unions also and for the same reasons. But the 
National Union of Scientific Workers is not affiliated 
to the Labour Party or to any political party ; it has 
no political funds, and it imposes no restraints upon 
the political activities of its members, three of whom 
stood for Parliament at the recent election, one in 
the Conservative interest and the other two as Labour 
candidates. 

Again, while it is true that the National Union of 
Scientific Workers exists to secure suitable conditions 
of work and payment for its members—and all other 
scientific workers incidentally—it considers that the 
best way to do this is by raising the professional 
standard of scientific workers by improved training 
and education, and making them aw'are of their 
importance as citizens on one hand, and on the other, 
by pointing out to employers and captains of industry 
that it is an economy to employ the best scientific 
workers, to encourage research, and to assist the 
universities. In order to persuade private employers, 
corporations and governing bodies to deal justly with 
scientific staffs, it is true that the Union -would be 
prepared to follow the methods employed by such 
bodies as the British Medical Association ; but it 
believes with the British Science Guild that the 
attitude of the general public towards science is due 
to ignorance or apathy. Accordingly, it puts pro¬ 
paganda efforts, designed to cure these diseases, in 
the forefront of its programme, hoping thereby to 
increase the demand from industry and the State for 
the best scientific knowledge. It is ready to co¬ 
operate with any other body for this purpose, and to 
assist any political party with its advice on matters 
appertaining to science and scientific workers. It 
believes, however, that scientific workers themselves 
must be their own propagandists, and that the first 
step towards really effective action is unity in the 
profession of science. A. G. Church, 

General Secretary. 

National Union of Scientific Workers, 

25 Victoria Street, 

Westminster, London, S.W.x, 

December 18. 


[The National Union of Scientific Workers is an 
occupational organisation ; therefore its propaganda 
efforts, useful as they are, are naturally regarded by 
the public as arising from self-interest. The British 
Science Guild, on the other hand, requires no technical 
or other qualification for membership ; and, as was 
pointed out in our article, it bears the same relation 
to scientific workers that the Navy League does to 
the Royal Navy. It seems to us that a body of this 
type, in which citizens engaged in many and diverse 
departments of national life are concerned, can afford 
much more effective and disinterested support of 
science than is possible by any group consisting of 
members of the profession alone. That was the 
main point of the article to which Major Church 
refers, and we see no reason to depart from it.— 
Editor, Nature.] 
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The Hermit-crab (£, bernhardus) and the 
Anemone (C. ( Sagartia) parasitica ). 

In Nature of December 2, p. 735, I described 
observations and experiments on the common hermit- 
crab (E. bernhardus) with its messmates, the anemone 
(C. ( Sagartia) parasitica) and the polychaete worm 
Nereis fucata. By the kindness of Mr. Hugh Main, 
it has been pointed out that the observations men¬ 
tioned above with regard to the natural position 
of the anemone confirm those of J. Sinel (p. 39, 
" An Outline of the Natural History of our Shores,” 
1906). Sinel states that " the woodcuts that appear 
in many text-books—even our high-class ones— 
which represent this anemone and its congener, are 
in one- respect incorrect. The anemone is always 
represented as upright—palm-tree like—on the top 
of its equipage, as if its chief object were display— 
or a ride. ... I have invariably found the anemone 
affixed to the rear of the shell and in such a position 
that when the hermit is at a meal or even moving 
about, the margin of the tentacles just touch the 
ground, like some patent sweeping-machine. It, no 
doubt, finds this position a paying one.” 

Sinel’s unique and fascinating book contains a fund 
of information hidden away in a popular description 
of natural history on the shore. It is plain that, owing 
probably to the popular character of the book, many 
naturalists have passed over important original obser¬ 
vations described therein by Sinel, whose knowledge 
of the biology of the shore has probably never been 
equalled. 

Sinel’s observations were previously unknown to 
me, but the agreement in the two sets of independent 
observations is valuable in opposing a traditional 
error, and will be sufficient to establish the correct¬ 
ness of the interpretations ; the natural position of 
the anemone on the hermit-crab was clearly first 
shown by Sinel. J. H. Orton. 

Marine Biological Laboratory, 

Plymouth, December 13. 


Winter Thunderstorms. 

May I through your columns again ask for reports 
of thunderstorms occurring in the British Islands 
between January 1 and March 31 ? With the help 
of your readers and of observers of the British 
Rainfall Organization I was able to collect a mass 
of information on winter thunderstorms for 1916, 
1917, 1918, and 1920, from which it appears that on 
more than 40 per cent, of the days in question, 
thunderstorms occurred somewhere in the British 
Islands. In collaboration with the Meteorological 
Office I propose to collect information again. The 
chief points to be noticed are the times at which 
the storms occur, and especially the times of passage 
of such storms as pass overhead ; whether a severe 
storm or whether there are only one or two flashes 
of lightning or only one or two claps of thunder ; 
whether there is a change of wind or a drop of 
temperature with the storm ; whether there is rain, 
hail, or snow ; in the case of lightning seen at night 
the direction in which it occurs ; and any other 
information the observer thinks of interest. Reports 
are wanted especially from the west arid north of 
Scotland, and from the south-west, west, and north¬ 
west of Ireland, but any information however slight 
from any district in the British Islands will be of 
great use to the investigation. Reports should be 
sent by postcard or letter to my address (not to 
the Meteorological Office). C. J. P. Cave. 

Stoner Hill, Petersfield, December 20. 
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